Myoglobin expression in renal cell carcinoma is regulated by hypoxia.
Myoglobin is a member of the hemoprotein superfamily, which additionally includes hemoglobin, neuroglobin and cytoglobin. Cytoplasmic localized myoglobin functions as a radical scavenger and prevents hypoxia. Besides muscle tissue MB expression could also be observed in other tissues as well as in different types of cancer. For the correlation between the expression of myoglobin, hypoxia-inducible-factor-1α, and capillary density tissue of 86 different renal cell carcinomas were immunohistochemically stained with myoglobin-specific and hypoxia-inducible-factor-1α-specific antibodies as well as with CD31 antibody. Four different renal carcinoma cell lines were cultivated under hypoxic conditions and the expression of myoglobin and hypoxia-inducible-factor-1α was evaluated by real-time PCR and Western blot. Renal cell carcinoma including clear cell, papillary, and chromophobe subtypes expressed myoglobin with an inverse relationship to capillary density being highly significant for clear cell renal cell carcinoma. For hypoxia-inducible-factor-1α a significant correlation with capillary density could also be observed in clear cell RCC. In renal cell carcinoma cell lines hypoxia induced a significant increase of myoglobin expression up to 62 fold, whereas hypoxia-inducible-factor-1α only increased up to 5 fold. The PCR results of myoglobin expression could be confirmed by Western blot. Myoglobin seems to be a sensitive marker for hypovascularized tumor entities especially during the early phase of hypoxia. Such neoplasias may benefit from an antiangiogenic therapy.